MATERIALS AND METHODS:
A systematic review of free VBG in hand and wrist reconstruction was performed querying MEDLINE and PubMed databases using predefined criteria. Patient characteristics, perioperative details, and patient-reported and functional outcomes were critically evaluated. Subgroup analysis was performed using the t-test, α=0.05.
RESULTS:
Sixteen studies met inclusion criteria, constituting 189 patients (age 29.5±10.9 years old, 89.4%±24.8% male, and follow-up of 57.5±28.0 months ( Table 1 ). The rate of union after free VBG to the distal upper extremity was 89.9%±13.4% with union occurring at 13.9±2.1 weeks postoperatively. The union rate after free VBG as a primary procedure was 89.9%±15.0%, while free VBG for operative revision reported 90.3%±28.7% rate of union (p=0.9). Four studies reported smoking status with 29.5%±21.4% prevalence. After free VBG, smokers demonstrated 72.7%±26% rate of union compared to 100% of non-smokers (p<0.01). There was no difference in bony union in fractures of the waist (95%±19.2%) compared to proximal pole fractures (93%±7.8%) of the scaphoid when treated with free VBG. There was no difference in union rates based on time from injury to free VBG (p=0.1), or use of K-wire or screw fixation (p=0.9). 
CONCLUSION:
The use of free VBG to the hand and wrist facilitated bone union in patients with nonunion following previous repair. Smokers demonstrated significantly worse outcomes compared to nonsmokers. High functional recovery scores, levels of satisfaction and rates of return to work were reported. The rate of major complications was low, justifying the use of free VBG in patients at risk or with history of nonunion after surgery.
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